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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International appiication No. PCTVEP 03/1 0473 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed 0 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)}: 

Description, Pages 

1-12 as originally filed 

Sequence listings part of the description, Pages 

1 -1 4 received on 1 6.01 .2004 with letter of 1 5.01 .2004 

Claims, Numbers 

1 -8 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
ISI furnished subsequently to this Authority in written form. 

E3 furnished subsequently to this Authority in computer readable form. 

13 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



Form PCT/1PEA/409 (January 2004) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP 03/1 0473 



5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-5 

No: Claims 6-8 

Inventive step (IS) Yes: Claims 

No: Claims 1-8 

Industrial applicability (IA) Yes: Claims 1-8 

No: Claims 

2. Citations and explanations 
see separate sheet 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive 
step or industrial applicability; citations and explanations supporting such 
statement 

Reference is made to the following documents: 

D1 : WANNER PETER ET AL: 'Purification and characterization of two enone 
reductases from Saccharomyces cerevisiae' EUROPEAN JOURNAL OF 
BIOCHEMISTRY, BERLIN, DE, vol. 255, no. 1, July 1998 (1998-07), pages 271- 
278, XP002202649 ISSN: 0014-2956 

D2: MIRANDA MANUEL ET AL: 'Nucleotide sequence and chromosomal localization 
of the gene encoding the old yellow enzyme from Kluyveromyces lactis' YEAST, 
vol. 1 1 , no. 5, 1 995, pages 459-465, XP008028593 ISSN: 0749-503X 

D3: EP-A-1 236 796 (DAICEL CHEM) 4 September 2002 (2002-09-04) 

D4: WO 03 070924 A (ROCHE VITAMINS AG ;KATAOKA MICHIHIKO (JP); SHIMIZU 
SAKAYU (JP)) 28 August 2003 (2003-08-28) 

D5: WO 03 070959 A (ROCHE VITAMINS AG ;WADA MASARU (JP); SHIMIZU 
SAKAYU (JP)) 28 August 2003 (2003-08-28) 

D6- KATAOKA M ET AL: 'OLD YELLOW ENZYME FROM CANDIDA 

MACEDONIENSIS CATALYZES THE STEREOSPECIFIC REDUCTION OF THE 
C = C BOND OF KETOISOPHORONE' BIOSCIENCE, BIOTECHNOLOGY AND 
BIOCHEMISTRY, XX, XX, vol. 66, no. 12, December 2002 (2002-12), pages 
2651 -2657, XP00901 1 699 ISSN: 091 6-8451 



The present application concerns the isolation of a DNA comprising a nucleotide 
sequence encoding for a protein having enone reductase activity from Candida Kefyr 
(C. macedoninsis) and the production of levodione from ketoisophorone using said 
enzyme. 



1 NOVELTY (Art. 33(2) PCT) 

1.1 D1 discloses an enzyme from Saccharomyces cerevisiae (Ell) which has enone 
reductase activity, a molecular weight of 64 kDa, uses NADH as co-factor, is 
specific for a and p-unsaturated ketons and has an optimal pH of 4.8 (D1 , pag. 
273, right-hand column, paragraph 1 to page 275, right-hand column, paragraph 
1 , figures and tables). The enone reductase (Ell) disclosed in D1 is shown to use 
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ketoisophorone (2,6,6-trimethyl-2-cyclohexen-1 ,4-dione) as substrate and that 
levodione ( (6R)-2,6,6-trimethyl-1 ,4-cyclohexandione) was produced (D1 , table 3, 
page 275, right-hand column, paragraph 1 , page 277, right-hand column, 
paragraphs 1,2). 

1 .2 The optimum values referred to in claim 1 (e.g. for temperature and pH) are 
relative values which depend on the conditions used in the assay, and as such 
are not sufficient to distinguish the claimed subject-matter from the available prior 
art. D1 discloses that Ell has an optimum temperature of 30-38 °C but D1 is silent 
about the pH used; it cannot be excluded that under certain conditions the 
enzyme disclosed in D1 has an optimal temperature of 55-60°C al pH 7.4. 

1 .3 Thus, the subject-matter of claim 6 is not new. In addition, the process for the 
production of levodione in claims 7 and 8 is also not new (Art. 33(2) PCT). The 
specific conditions referred to in claims 7 and 8 are entirely optional ("...e.g. at pH 
values..."). 

1 .4 D2 discloses a nucleic acid molecule from Kluyveromyces lactis which is 79.3 % 
identical to SEQ ID NO: 1 in a 1198 nucleotides overlap. The protein encoded by 
said sequence is an "Old Yellow Enzyme NADPH oxidase" and has 80% 
sequence identity to SEQ ID NO: 2 of the application in a 398 amino acids 
overlap. The enzyme disclosed in D2 has a molecular mass of 44822 Da. Thus, 
the enzyme in D2 is different from the subject-matter of present claims. 

1 .5 D3 discloses a nucleic acid sequence encoding for a enone reductase from 
Kluyveromyces lactis which has activity on alpha beta unsaturated ketones, uses 
NADH and NADPH but has a molecular weight of 40-42 kDa (D3 examples 1-11). 
Thus, the enzyme in D3 is different from the subject-matter of present claims. 

1 .6 The present application does not satisfy the criterion set forth in Article 33(2) PCT 
because the subject-matter of claims 6-8 is not new in respect of prior art as 
defined in the regulations (Rule 64(1 )-(3) PCT). 



2 INVENTIVE STEP (Art. 33(3) PCT) 

2.1 Document D1 is considered to represent the most relevant state of the art in 

respect to inventive step. The subject-matter of claim 1 differs from D1 in that said 
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claim is directed to the nucleic acid encoding for an enone reductase. 

2.2 The problem to be solved by the present invention may therefore be regarded as 
providing a further DNA encoding for an enone reductase. The solution proposed 
in claim 1 is a mere recitation of the problem to be solved, namely the recitation of 
the properties and activity of the encoded enzyme and as such, obvious for a 
skilled person with knowledge of D1. Thus, the solution proposed in claim 1 
cannot be considered as involving an inventive step (Art. 33(3) PCT). 

2.3 Dependent claims 2 and 3 do not appear to contain any additional features which, 
in combination with the features of any claim to which they refer, involve an 
inventive step for the following reasons: 

2.3.1 A skilled person with knowledge of D1 would attempt the cloning of the DNA 
encoding for the enone reductase (Ell), with high expectations of success. 
Said DNA can be considered as: (a) an allelic variant of SEQ ID NO: 1 , (b) a 
sequence coding for a polypeptide having the amino acid sequence shown in 
SEQ ID NO: 2, in which one or more amino acids are added, inserted, 
deleted and/or substituted, but having the enone reductase activity and, (c) a 
sequence which will hybridize to SEQ ID NO: 1 under stringent hybridisation 
conditions, 

2.3.2 The terms "allelic variant" and the expression "...the amino acid sequence 
shown in SEQ ID NO: 2, in which one or more amino acids are added, 
inserted, deleted and/or substituted,..." do not allow a person skilled in the 
art to determine the precise extension and the technical features referred to 
by said terms; this terms are thus interpreted in the broadest possible sense, 
which means that all possible sequences are included . 

2.3.3 Thus, the subject-matter of claims 1-3 is not considered inventive (Art. 33(3) 
PCT). 

2.4 Accordingly, claims 4 and 5 are not regarded as inventive since they represent 
standard techniques which are obvious embodiments for a skilled person. 

2.5 The present application does therefore not satisfy the criterion set forth in Article 
33(3) PCT and the subject-matter of claims 1-5 does not involve an inventive step 
(Rule 65(1 )(2) PCT). 
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3 CLARITY (Art. 6PCT) 

3.1 Claim 1 does not meet the requirements of Article 6 PCT in that the matter for 
which protection is sought is not defined. The claim attempts to define the subject- 
matter in- terms of the result to be achieved, namely, the characteristics of an 
enzyme encoded by the DNA claimed. In this instance, such a formulation is not 
allowable because it appears possible to define the subject-matter in more 
concrete terms, i.e. in terms of structural features of the DNA, e.g. its sequence. 

3.2 The term "stringent hybridization conditions" in claim 3 does not have a precise 
technical meaning. To comply with the clarity requirements of Article 6 PCT, it 
should be indicated which specific conditions are meant. 



4 PRIORITY AND INTERFERING DOCUMENTS 

4.1 D4 is an international application from the same applicant. D4 discloses an 
enzyme having all the properties referred to in claim 1 and a process to produce 
levodione using said enzyme. D4 claims priority from EP02003967, filed on 22 
February 2002, and the enzyme, its properties and the process to produce 
levodione using said enzyme were already disclosed in said priority document. 
Thus, the subject-matter disclosed in EP02003967 challenges the priority claim of 
the present application. 

4.2 D5 is an international application from the same applicant. D5 discloses an 
enzyme having all the properties referred to in claim 1 and a process to produce 
levodione using said enzyme. D4 claims priority from EP02003968, filed on 22 
February 2002, and the enzyme, its properties and the process to produce 
levodione using said enzyme were already disclosed in said priority document. 
Thus, the subject-matter disclosed in EP02003968 challenges the priority claim of 
the present application. 

4.3 D6 discloses an "Old Yellow Enzyme" from Candida macedoniensis, having all the 
properties referred to in claim 1 and a process to produce levodione using said 
enzyme. 
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4.4 Although D4-D6 do not constitute prior art within the meaning of Rule 64.1 (b), it 
appears that these documents disclose all the features of claims referred. D4-D6 
might therefore be taken into consideration in the regional phase. 
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